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Abstract
 Humans live in complex societies that involve a variety of types of interaction, 
including those characterized by cooperation and deception. In this context, the 
ability to recognize conspecifics can be a crucial contributor to survival. Although 
non-human primates also live in complex societies, little is known about how they 
learn to recognize conspecifics in general as they develop the ability to 
distinguish between particular familiar and unfamiliar conspecifics. The present 
review focused on conspecific recognition via facial and vocal characteristics 
among non-human primates and also introduced the notion that perceptual 
narrowing can aid discrimination among familiar stimuli but lead to poor 
discrimination among unfamiliar stimuli, suggesting that the recognition of 
others may be influenced by environmental factors. This review may be useful for 
increasing our understanding of conspecific recognition in non-human primates 
and for elucidating the evolutionary development of conspecific recognition in 
primates, including humans. 
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Face recognition
 It is important that non-human primates are able to visually discriminate 
between conspecific and heterospecific individuals because this ability 
contributes to the survival of their species. Fujita (1987) used sensory 
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reinforcement methods to investigate whether five non-human primate 
species ( Japanese macaques, rhesus macaques, stump-tailed macaques, 
bonnet macaques, and pigtail macaques) displayed a visual preference for 
photographs of members of their own species.1） Individuals who pressed a 
lever within 10 seconds were presented with the photograph they had just 
viewed. On the other hand, those who released the lever for 10 seconds were 
presented with a different photograph. Four of the non-human primate 
species tended to press the lever to see photographs of members of their 
own species, suggesting that many macaques can discriminate between 
members of their own species and those of similar species. 
 Several primate species are able to discriminate between familiar and 
unfamiliar conspecific individuals based on faces. For example, Boysen and 
Berntson (1989) used data on heart rates to examine whether chimpanzees 
could distinguish between familiar and unfamiliar faces.2） Chimpanzees had 
faster heart rates in response to photographs of familiar than unfamiliar 
faces. Orangutans have also shown the ability to discriminate between 
familiar and unfamiliar individuals based on faces.3） Indeed, orangutans 
showed an interesting pattern of preferences for familiar faces. For example, 
orangutans spent more time viewing unfamiliar faces than viewing the faces 
of individuals with whom they were currently involved; however, they 
preferred faces that they had seen 10 years ago over unfamiliar faces. 
Although these results reflect a pattern opposite to that generally observed, 
it also demonstrates that orangutans remember familiar faces for at least 10 
years. 
 When do non-human primates develop the ability to recognize faces? 
Numerous previous studies have reported that infants in various non-human 
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primate species, such as gibbons,4） Japanese macaques and rhesus 
macaques,5） and pigtail macaques6） preferred face-like figures. Additionally, 
Myowa et al. (2005) found that 1–18-week-old infant chimpanzees attended to 
their mother’ face after 4 weeks, although they had shown no preference at 
birth.7）
 The Thatcher illusion is usually used to examine how individuals process 
faces. Experiments using this illusion have found that it is difficult for 
individuals to identify the eyes and the mouth of an upside-down face when 
these features are themselves also inverted; however, respondents were able 
to easily identify these reversed features when they were presented in the 
context of an upright face. A previous study found that rhesus macaques 
demonstrated the Thatcher illusion. Using a habituation-dishabituation 
paradigm, Dahl et al. (2010) reported that rhesus macaques dishabituated to 
upright Thatcherized rhesus monkey faces but not to inverted Thatcherized 
rhesus monkey faces.8） In contrast, despite their exposure to numerous 
human faces, rhesus monkeys did not attend to upright Thatcherized human 
faces when they were habituated using the unaltered upright human faces. 
These results demonstrate that the Thatcher illusion operates only for the 
faces of conspecifics.
Voice recognition
 As we reviewed in the last section, non-human primates are as able to 
recognize conspecifics based on faces as are humans. Thus, faces are 
important clues with which non-human primates recognize individuals. 
However, non-human primates are unable to see one another in the wild 
when their social group forages in different locations. When visual 
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recognition is impossible, vocal recognition may be a useful way of 
maintaining group cohesion. Thus, the ability to recognize familiar voices 
plays an important role in the social life of non-human primates, and they 
may be able to discriminate among group members based on vocal cues 
during complex social interactions.9） Here, I introduce representative studies 
of vocal recognition in non-human primates. 
 Vocal recognition has been found in many primate species. For example, 
using a habituation-dishabituation approach, a method for testing sensory 
discrimination in visual or auditory examinations, Masataka (1985) investigated 
whether Japanese macaques aged 12–28 days could discriminate between 
their mother’s voice and that of an unfamiliar individual.10） According to the 
results, sucking frequency was increased only when infant macaques were 
presented with their mother’s voice, suggesting that infant Japanese 
macaques may have the ability to recognize the voice of their mother. 
Additionally, further examination revealed that infants could recognize their 
mother’s voice 109 days after conception; however, the number of days after 
birth was not correlated with vocal recognition of mothers, suggesting that 
the number of days from conception, rather than the number of days from 
birth, may be important for the ability of Japanese macaques to recognize 
their mother’s voice. 
 On the other hand, mothers responded to the cries of their own infant 
differently from how they responded to the cries of unfamiliar infants. For 
instance, Japanese macaque mothers recognized the calls of their 22- to 
23 -month -old offspring in experiments relying on recorded vocalizations.11） 
Additionally, using recordings of juvenile cries in a group of free-ranging 
vervet monkeys, Cheney and Seyfarth (1980) found that mothers responded 
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faster to and were more likely to approach their own crying infant than 
another infant.12） Similarly, Kaplan et al. (1978) examined the reactions of 
captive squirrel monkeys to vocalizations produced by their infants as well as 
to those produced by infants of other females. These mothers were also 
more responsive to their own infant’s vocalizations than to those of other 
infants.13）
 Research has produced clear evidence of vocal recognition between 
mothers and infants in several non-primate species. However, questions 
about whether non-human primates are able to distinguish among familiar 
non-kin conspecifics based on their voices remain. Rendall et al. (1996) 
presented rhesus macaques with the voices of familiar and unfamiliar non-kin 
conspecifics in a free-ranging field environment and found that monkeys paid 
more attention the familiar voices than to the unfamiliar voices, suggesting 
that rhesus macaques can discriminate between familiar and unfamiliar non-kin 
individuals based only on vocal cues.14） Moreover, chimpanzees have the 
ability to recognize the vocal cues of members of their own social 
community. Kojima et al. (2003) demonstrated that a captive chimpanzee 
who had undergone intensive training could learn to successfully match 
various calls (pan hoots, pan grunts, and screams) emitted by 10 different 
chimpanzee callers to the photograph of these callers, suggesting that the 
ability for caller identification is present in chimpanzees to a remarkable 
degree.15）
 Although developmental studies of vocal recognition have been limited in 
non-human primates, infant macaques have been shown to recognize their 
mother’s voice.16） Research has also demonstrated that adult non-human 
primates can distinguish between familiar and unfamiliar individuals based 
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on voices.17） Thus, similar to the case in humans, vocal recognition may be 
essential for non-human primates.
Perceptual narrowing
 As we reviewed in the former sections, non-human primates can recognize 
their conspecifics based on faces and vocalizations. It has been established 
that recognition of faces and vocalizations may reflect expertise regarding 
the stimuli surrounding individuals when they develop. This phenomenon, 
known as perceptual narrowing, improves the recognition of phenomena that 
individuals often see or hear but decreases the ability to discriminate among 
phenomena to which they are not often exposed.18） In terms of humans, for 
example, a Japanese infant can distinguish between the “R” and “L” sounds in 
English, but this becomes difficult as they age.19） In this section, we review 
research on perceptual narrowing in non-human primates. 
 Sugita (2008) examined infant Japanese macaques who were separated 
from their mother at birth and reared with no exposure to faces for 6–24 
months.20） During this period, all monkeys preferred photographs of faces to 
objects, although they were completely deprived of the opportunity to see 
Japanese macaque and human faces (when human caregivers wore a mask). 
The results suggested that, in nature, Japanese macaque who are deprived of 
the opportunity to see faces nonetheless prefer faces. In subsequent 
experiments, one month after the deprivation period, the infant Japanese 
macaques were given the opportunity to see the face of a monkey or a 
human. Infants who were shown the face of a monkey preferred the 
monkey’s face; any preference for the human face disappeared, and the 
ability to discriminate among human faces declined. On the other hand, the 
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infant Japanese macaques who had been exposed to the human face 
maintained their preference for human faces; their preference for the 
monkey’s face disappeared, and it became difficult for them to identify the 
latter. Thus, monkeys selectively exposed to human faces could identify only 
human faces, and monkeys selectively exposed to monkey faces could 
identify only monkey faces. These results suggested that non-human 
primates also have a genetic predisposition to attend to faces but that specific 
subcategory preferences are subsequently formed based on visual 
experience. Thus, subsequent exposure is also important for the 
development of face recognition skills in non-human primates, and the 
perceptual narrowing involved in face recognition can be observed in 
Japanese macaques. 
 Tanaka (2003) also reported similar results in chimpanzees. He found that 
chimpanzees raised from a young age by humans preferred to touch photos 
of humans, displaying a reverse species-specific effect.21） Martin-Malivel and 
Okada (2007) demonstrated that chimpanzees raised in a human 
environment showed better performance of human face recognition.22） 
Numerous opportunities for contact with humans may result in better 
discrimination among human faces than among chimpanzee faces by 
chimpanzees.23） Thus, perceptual narrowing could not be limited in own 
species and visual experience could be essential factor for face recognition. 
 However, some non-human primate species do not show perceptual 
narrowing. Fujita (1990) demonstrated that early social experience can alter 
an individual’s preference for a particular species.24） They exchanged the 
biological mothers of infant rhesus macaques with those of infant Japanese 
macaques. Infant Japanese macaques were raised by rhesus monkeys, and 
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infant rhesus monkeys were raised by Japanese macaques. As a result, infant 
rhesus macaques, who were raised by Japanese macaques, tended to prefer 
looking at rhesus macaques, regardless of their age or social experience. 
However, infant Japanese macaques, who were raised by rhesus macaques, 
tended to prefer to look rhesus macaques than at Japanese macaques. In 
other words, although the preference of Japanese macaques was changed by 
early visual experience, that of rhesus macaques was not affected. 
 The difference between Japanese macaques and rhesus macaques may be 
explained by their different habitats. The Japanese macaques had little 
opportunity to interact with other monkeys because they lived on an isolated 
island. In contrast, rhesus macaques had more opportunities to interact with 
species of monkeys that were similar to their own. Thus, Japanese macaques 
did not need to prefer their own species. However, rhesus macaques could 
be equipped to prefer their own and maintain their own species. 
 In summary, perceptual narrowing may serve as the mechanism by which 
the ability to discriminate among stimuli with frequent contact improves; 
additionally, it may allow for adaptation to an environment that it is not 
limited to one’s own species. 
 Summary
 Considerable previous research has focused on recognition among adult 
non-human primates. However, a developmental perspective may increase 
our understanding of the cognitive abilities of primates, including humans, 
because such an approach allows examination of both innate and 
environmental variables. Furthermore, both individual developmental and 
evolutionary factors may be essential in investigations of primates’ cognitive 
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abilities. 
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